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The Purpose 
• To determine the quality of water in the 
Rumford River that flows through 
Mansfield, MA. 
 
• To collect a set of data that can be compared 
to that of previous years’ studies, and 
hopefully be able to link the various water 
qualities in different areas to the prevalence 







• Does the presence of human interaction  
in an area effect the quality of local 
rivers, namely the Rumford River? 
Rumford River 
Mansfield, MA 
• The Rumford River is a tributary of the 
Taunton River.  
• The Rumford River runs from Glue Factory 
Pond in Foxboro, MA, through the town of 
Mansfield, MA and into the Norton Reservoir 
in Norton, MA. 
• Collection site is a stretch of river on the 
south end of the river approximately 1 mile 







All the numbers! 
Actual Actual Avg. Avg. Group Tolerance 
Count Count Count per Organism Tolerance X Avg. Org 
Group Rep. 1 Rep. 2 Group Density Value Density 
Ephemeoptera 59 54 56.5 70.625 4 282.5 
Plecoptera 30 47 38.5 48.125 1 48.125 
Trichoptera 102 74 88 110 3 330 
Diptera 
(Chironomidae) 2 22 12 15 7 105 
Diptera (Other) 9 4 6.5 8.125 4 32.5 
Odonata 0 1 0.5 0.625 5 3.125 
Megaloptera 1 1 1 1.25 2 2.5 
Amphipoda 2 8 5 6.25 7 43.75 
Gastropoda 3 0 1.5 1.875 7 13.125 
Totals 208 211 209.5 261.875 N/A 860.625 
MGBI 
3.286396 
So, what does that mean? 
• Each insect has a tolerance value, which 
plays into the overall Major Group Biotic 
Index (MGBI). 
• We have a good MGBI because it had 
many low tolerance bugs and fewer high 
tolerance bugs. 
High tolerance bugs we found 
(Tolerance Value of 7-10) 





   
Diptera:Chironomidae 
In total found 
37 bugs with 
this tolerance 
Mid-Level tolerance bugs we found 
(Tolerance Value of 4-6) 
Ephemeroptera              Diptera          Odonata 
 
 
            
                                                                  
In total found 127 bugs with  
these tolerance values 
Low tolerance bugs we found 
(Tolerance Value of 1-3) 
Plecoptera                  Trichoptera 
 
 
    
    
                                 Megaloptera 
 





Scale of MGBI 
HBI Score Range West Street Location Water Quality Rating 
0.00 – 3.75 3.286396 
 
Excellent 
3.76 – 4.25 Very Good 
4.26 – 5.00 Good 
5.01 – 5.75 Fair 
5.76 – 6.50 Fairly Poor 
6.51 – 7.25 Poor 
7.26 – 10.00 Very Poor 
MGBI Data Comparison 
Location Date MGBI 
Fisher Lane, 
Mansfield, MA November, 2013 3.28 
Spring Street, 
Mansfield, MA October, 2012 6.25 
West Street, 
Mansfield, MA October, 2011 3.46 
2013 Fisher Lane 
5 Dominant Orders 
 
2012 Spring Street 
5 Dominant Orders 
2011 West Street 
5 Dominant Orders 
Water Chemistry Data 
Location Water 
Temp. 
pH DO Mg/L DO %Sat Cond 
mS/cm 


















n/a 6.5 – 8.5 Around 
5.4 
















• Optimal levels for water temperature vary upon the season. 
During the winter, which is when our test was taken, 
temperatures can become very near freezing. 
• The pH level shows how acidic the water is, and as shown in 
the chart, both our test and the previous one had a pH level 
inside the optimal range, showing that the water quality is 
relatively good. 
• Dissolved oxygen is the equivalent to fish as air is to 
humans. Aquatic organisms need it to survive. Both tests 
shown had levels far above the ideal range 
• The dissolved oxygen saturation percentage then shows how 
much dissolved oxygen is in the amount of water given. 
Analysis 
Flow Data 





0.90 1.20 1.00 1.15 0.90 1.15 0.90 0.90 0.20 0.60 0.30 
Depth B 
(In ft.) 
1.90 1.20 1.28 1.15 0.90 1.15 0.90 0.90 0.20 0.60 0.30 0.10 
Depth C 
(In ft.) 
1.05 0.90 1.05 1.15 0.85 1.10 1.23 0.90 0.50 0.60 0.50 0.50 
Flow 0.02 0.04 0.09 0.17 0.15 0.10 0.25 0.30 0.41 0.14 1.02 0.09 
0.06 0.04 0.09 0.17 0.16 0.09 0.24 0.29 0.42 0.08 1.02 0.09 
Avg. Flow 0.04 0.04 0.09 0.17 0.16 0.10 0.25 0.30 0.42 0.11 1.02 0.09 
Discharge  
(in CFS) 
0.06 0.04 0.11 0.18 0.16 0.10 0.25 0.27 0.23 0.04 0.46 0.02 


















Rumford River Discharge  
November 12, 2013 
Discharge in CFS
Rumford River Cross  










































Rumford River Stream Profile Cross Section 
Fisher Lane Discharge Data 
Q in CFS Q in L/s Q in L/day 
1.44 40.88 3,531,964 
SRP  mg/day SRP  g/day 
91,831.06 91.83 
NOX mg/day NOX g/day 
2,260,457 2,260.46 
Fisher Lane Load Data 
SRP- soluble reactive phosphorus:  
With not enough of this element in the water although its concentration is usually low,  
plants and animals in the stream may not receive the proper nutrients. However with too 
much it could cause plants such as algae to grow rapidly resulting in the death 
of some fish and insects and giving the water a poorer quality.  
LOAD: What it all means… 
LOAD continued… 
NOX- nitrogen oxide:  
NOX is a natural compound 
within the atmosphere of earth so 
there for it is necessary to have a 
certain amount for survival. 
However with too much of this 
present due to human interaction 
with the water animals could be 
affected in a negative way.  
According to the data we collected, which can be seen in the 
table preceding this, the amount of  SRP in our section of the 
river being 91.83 grams per day averaged better than last 
years 26.29 per day meaning that because a healthy amount of 
SRP is around 90 grams our river is in a good range. Our NOX 
being 2,260 was again better than last years 2,274.64 because 
the average of this compound is around 2,250. In conclusion 
from the Load data we collected it can be deduced that the 
rivers water is very well balanced with its nutrients and has 
improved from last year. 
LOAD: Explanation and significance… 
Conclusion 
• Dense human interaction in an area near a 
river results in poor water quality. 
• Secluded areas that were almost untouched 
by humanity had relatively good water 
qualities.  
• The natural water quality of the Rumford 
river is “excellent”  
Conclusion Continued 
  This data is not important only to the town of 
Mansfield. The trend from the Rumford River is 
applicable to most fresh bodies of water 
throughout the world. As human interaction 
increases in an area, the amount of pollutants in 
that area also increases. These Pollutants seep into 
rivers and other bodies of water to cause damage 
to the ecosystems. If the damage is too severe, 
then diversity among the organisms in the river 
may begin to shrink. This damage may be 
irreversible and can have devastating effects on 
the greater environment.  
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